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57) Abstract: 

'ROBLEM TO BE SOLVED: To obtain continuous 
levelopments from video data of the inside of a tube 
ulvert which are photographed by a generalized device 
IOLUTION: This device contains a video data input 
levice 36, a development processor 37 and a voice 
irocessor 38, the device 36 fetches image data of a 
ube culvert wall surface and operator's voice data that 
orresponds to the image data, the processor 38 
ecognizes voice from the voice data, decides the 
:xistence of damages of the tube culvert wall surface, 
onverts it into character information and outputs it, 
nd the processor 37 stores the image data, generates 
: development for each frame and performs data 
natching for distortion adjustment among image data 
or each frame. Also, it recognizes characters from the 
nage data, outputs character information to a 
ievelopment, adds the character information and 
haracter information of damage decision from the processor 38 and generates a 
ievelopment by synthesizing image data from plural frames. 
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/ 

S»BHU*3Sfi3 9*a>&*^r 
rtSBBBfcKB. 

[»*«2] JRfflH*0S3£fi3 7J1, ^7**7*—* A 
^13 6eoiB«f f -^^IE«i-5iif«7 !r -^E«ffl4 
2£, r<Of2fg£ixfc7— 1 7U- AfflcBBB 

£ia«i-5MM7-*«E«ffi4 5 &i7v—j*u<d 

^54 7 * *jui iT45rt ^#^<ti-^is*Ji i iee 
0>*BABBBBftlNL 
[»**3] ■HB4Q>aS5B3 7fl, *K 

2£, ^coiats^ttfc^— *a»e>i 7u- 

<fcffr*&&*fr5SB&33«4 4 coHflUx— * 

&K1frr5SW7— *E«»4 5 fc, *17U-^ 

©Bflfc^— ^o*rtliJ:0«BB«rfl5riii-SBBBff« 
l$4 7£, BMaiilftT*— *iStt£fl4 2 0lgr-^^b 
jt^«:BKLMIBBBBf^Att4 7fcJ:SJgBB^* 
»«*A*+6 5 ettrMIUW: 

£ fc»«*i-*B#« l Bft«>*9IrtEBBBfldgB. 

[»*«4] M§l«Igi3 7(t t'^r^-^A 

M13 6^®^x-^^rieit-r^®^x-^fstt^4 

2£, d CO IS tic £ tifc^— * |c *s it 5 fcf 7^7— * 
i"5MiE*D ! 3l8B4 3 r^^^MlE^n/ciljit^-^ 

45^ ^ 1 7 u-A^Mtf-^^^iHSwfcfe 

BH«rff*i-5J»BBfffiK«4 7 kSrAittttSrt 
&#WLb -T 5R *JS l IBttttVIKrtBBBBfcttB. 

SrSl^iitrtrf*^— ^A*3SK 3 6 £ , r^t'x^x 
-^A^I3 6(Dlj^-^(cS^t i 

—?<D&j$.&nommm&mmm.3 7 1. mile ^7*7 

lil3 7-ii5f^lM3 8<t, ^iSSixfcJgB 
B«rffi^i-S®Biam*KB3 9i:d>b^0, HuSEtr7 



(2) »B¥l 1 -6 6 3 1 6 

2 

*7-*A*2£g3 611, fiiSi \<r>m®L7 : -*k 
c coijf^x-^ tc*j-j£ L/c * <d#^7— 

0^^7**7**4 0£ft«U ttCf^felSl3 

8tt, ^7*-7-*A;fcgB3 eco^^x-^^Etei- 
SW*^— *K«»4 ^<z>^7*7*-*;5^S;*r& 

*«S»5 1t, r 5 lWf?»P,Jt 

70 «U «MEJSMBte31ifiB3 7 11, try*?*— *A*38 
13 6 oMfe^-*£fEtg*£®{fe^-* 1218954 2 
rcofatS^ixfc^— *a>e> 1 7^ Afe(cJgBB<z> 

fE«**j8B^~*e««4 s*, ^\y^— Ago® 
ft^— ^raomi^fc*^- I?? is? tenor 

i-*:fc^B«ayi« 56i, ffiE:fc*B«*&3ffitt 5 6^ 

bcDttffim b mmmmni£& 5 i^e,oiflw^s: 

20 f^DLTSftlHx— f^ryT-ym* 6frh<Dmm&&<D 

-*-*BBBffrft«M 7 t firAfl Lt^5r £ 
SfffirtBSBBfcSB. 

[0001] 

Lfcif^^-^^b^Boft^rtiBBBISrfflSi-S 
fcae>o»»rtffi«BBfcifiBfcB-r"5 *><z>tf«>S. 
[0 0 0 2] 

30 n**<oft«] sex, by** mm) mmnmm*. 
[0003] ^~-e, attw^siat-rsysi^xoffjgrtffi 

SBHIffcSlfi* LT, IE] 7 , El 8 , H9^tJ:54* 
jSfedSB«SJx, i^^tt^o H7l^tgl(t 

a> 12 b, 12 c, 1 2 d £ri? y hf6 e ^tl^tKO 
7^>tyf^J^7l2a, 12b, 12c, 12d 

ii, m^^mc^wfx^y bzti, Ti-o, 

a, 0 b, 0 c, 0 d*rt>oT*Jf!?, Mffil 1(7)^^ 
4o(C5TfJLT«^i-6 0 ^<0<h^, (b) (Ct^-T J: o 

4tt^lII&13a, 13b, 13c, 13d 
(1, R^^r^l(c5:v>ic^^^m^l 5«rWi"5«t5 
(-I2:^^tb6o 4^7^ytyf^^7l 2a, 12 
JO b, 12 c, 1 2 d-C±B<:»BLfcb, h (1= 
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3 

3a, 13b, 13c, 13 dfrb* ■HfeJftJB 

mm^x^ommi ^9y^ut© 

Witt, B»«*t4if«:*lUHLr*«+*. 
[0 004] (18 lc^-rS£fili, ( a ) (CtjH- J; 5 

ftSLintsh^ mm) io<^bs+^»c 

te, a-i 8o±*t*or, (<g 

/H 8 a^jglco £ # ^i^CO /U 18, 18 (7)^^ 

ttvbztiZo zcoxitmrnzis^x^ (b> 

^17ti, 3 6 OftEMEAWIlV^&Ji^ l|EloWe± 
-T^ 0 l-|iI**Ufcb*m1MBiLrW««c«B-rft 0 o 

JSBBEISrffriL fltSo JgBH2§«, SMia 

f>^^>, SBBl LT, ??*y? 1 4^<D{&. 

[000 5] El 9 M^-r^Mte, ( a ) (C^lTi 9 (C, 

ftDTtf*>ix* r<7)^u — ^2 2ICtt, CCD#>72 

Si) 2 1 co^ffi 1 1 ^bAftLfc»^->;7-2 
4 tSMtr LtCCD^^723ia^t5 0 rcoc 

A/D«lt (b) {C^i-J: 5*7 1^- A2 
9ICJMBL-t\ BlXtt(c0«ki:flkQfi?. 7 
U — Ms* ^ » A 2 9 *WRHRtC»^i-61l*»Sr^^r 
■Y^RJ^RiKO-^ffiEP^e^^L, lBfell 

(c) (c^-f j; ?izyu—Ms/^y b 3 0 (ciKlfLk(c?f 
BSBL, R^Rtc^i-^ilffi 1 1 af&/hl£ffl<?>inKE 
?<J£r#6o ^2 2<DP$T(CJ:9, ±HS®)^^^ , 9 

igur^L — i*^y b 3 oicmmistzmmmm&n 

So 

[0 0 0 6] 



(3) 1 -6 6 3 1 6 

®£JT-£>5:i<t, gffil lH*>70ffil4TOEK 

ft<^P^JlI£WLTWc 0 
[0 0 0 7] iSlC^tgllj:, 3 6 OftUKteSftT'. 1 

[0008] i9 tC^-TKBtt. W 8§ 2 1 (DlfetpsbM 

^o-y2 2l:ii, CCD^>72 3, =3 — > 

[0009] £<bic, ^frhmm^n^mmmzmz 

^Lfc«9, WasftRBSrffiv^rRBIliftir-rSfc^-C 
[0 0 10] »»rt«r«FLffloiSB^J:9We 

[0 0 1 1 ] 

— ^^^3®L"CmJiS^^ll^S^g3 7—^6 : g 1 ^^ 

®3 9i^P>45t^5, 
[0 0 12] t'^^-x — ^A^J^ms 6fi, t^Th^y 

^4 0t'fiiSl icoM^t 2 — zcommf—? 
Z> 0 KMBft&&igB3 7tt> t'7tr-^A^l3 6 
ft^-^^b^^WWir^teaiSBS 8^f><D»ffi 

50 ^o^fifetcj: <9mfflm*f¥f&~rz> 0 
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[0 0 13] 

i. *&w<Dffim 

^ ^73 5^h (»Jg) l 0 <nft&tp£: 
fi, (b) tc:^-r<t 5fcLhr7*:*-#>9 3 

o i 7i/- ^(Dmikktev , 

£g) l OCDg^^f^^M^Lfcjg^HI^ (c) (c^-TJ: 
5^4S 0 *&WX-l*. (b) K^2ilHg^~*±<D 

jsffi^i (x, y ) izMi&*tz>mmm±<Dmmj& (n, 

HHSr^-rsfco-efeSo Ell (a) (b) 

(c) l£*3V>T, HaltSF^ (fi) 10(D 

[0014] ( 2 ) * COjg^^lS 

tfx^^^ 3 5(cj;!9ffii9^*4x/ciiii»^— l 
:7U— -kftKSRH-So B«*Q«lcJ:0 hv^/u (<f 

[0015] >*7> — $ * 
x = x0 + RnXs i n 6 

= x 0 + R X s i n 0/ [ 1 + 
y=yO+RnXcos0 

= y 0 + RX cos 0/ [1 + 

[0018] (3) m&T—*<DffiiE<&m 

HI 3 (a) (C^-TJ:9t-> trt^^7 3 5^filt 
r<ttcj:*9, M£&9I&< 0 H3 (b) tcj; «9tfc^-<r 

So 

• e 7^* ^7 3 5 <0*£«ffi±<Z>ffi« ( x ' , y * ) 

• ffiffl«Sffeffi±<aj&« (x, y) 

• f : v 3 5MEi 

x' = f X t a n (/3 + arctan x / f ) 
y' = f X t a n (a + arctan y/f) 



20 



AA^KIMttAmEM L o 

XftEMI (**M*6A-SC««*T*IHE«) L l 

WS^k^m^— *1N<X mx n 

gltf>8&«it U **B!*&jfiL'-*Sa*TjSIBEBlL l £N 

0* M»Jbtf>ffi«ff*r (x0, yO) iri"5 0 
[0 0 16] ^±co^T% JBHH^ffifll (n, m) i: 

ttfc^tzmm^-? comW: u, y ) i*. o^ofit 

©5C: *n(ffi5(Ol«aB*gRn«:*«)5. 
L0+L 1 Xn/N 

(L0 + L1) /R = L0/r 
L 1 = L 0 X (R- r ) / r 

(LO + LlXn/N) /R = L0/Rn 
Rn=RXL0/ (LO + LlXn/N) 
= R/ [1+ { (R-r) /t) X (n/N) ] 

[0017] ©St : mmm<omm (n, m ) tttfo^iz 
mmf-fKomm (x, y > £r##>5 0 

0 = 2 tc Xm/M 
M^X-^COm^ (x, y) tt % 



{ (R-r) /x } X (n/N) ] 

{ (R-r) /r } X (n/N) ] 

[0019] r>glc*:&W\££Z>Mc»&)mS:<D-~m 

A^gf3 6 x ifli^Igl3 7, lr;*&3®K1E3 

[0 0 2 0] «Tfatf^T r — ^A*ISB3 6ii, t'^^ 
40 r^4 0<h trt^t^ft^-h^ l*»&ttt>, h 

^42, ZCQMfex — *f£tSa*4 2«)I«f- tti^bX 
^^3 6Wt'r«^7 3 5 W*«i*tt(Cj;-5^«rtSiE 
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7 

^5 6s6»6<oX*flMRi:«»i-sa««fi(B5 l 
8 

[0 0 2 1] jKrE#J*8y£38« 3 8 W\ frtr-^A 
)]gl3 6co^^-^$:Ett-r^^T f -^E1ic^4 

E»^M5 2^f>^5o «rtEJRBBHtii*36«3 9 
f*. JgRiigUWjffl5 3. ^^-54, ^yy^55^ 

[0 0 2 2] *»W3S«(-J:5JSBBHfffiRIIBff«:. El 4 
co 7 n - ^ ^ ^ h £ HI 5 <D R W 13 1 c J: 9 R91 i" 5 . 

(1) *0f3£H!*&-r*o 

(2) frtr-^A^gl3 6(Dt'rtr »7^r4 0 
lc % (mm) l l l <£*fi>{f-§-£ l 7 

8\ ±*fcttfc:*ti-S-Stfc»«:A*-r5. #J*itf. &9 
iitf^tt«S:l 0 0*fc<hihS<t, It 1 Oft: 

£A^So 

(3) mm*r-*&. mmmtd:m.mw:3 7<Dm&7-* 

E««U2IC. #7^— *fi, ^®i3 8 CO^f 
X — *Et§£fl4 9CM$W 0 
[0 0 2 3] (4) i^X — * f5t&£fl 4 9 CO^T^— * 

(5) tf)«fi|StiS5 lt'i»ji^t^ 

(6) iSffe^-^EtftSM 2COH«^-*Kg^#:&:3= 

[0024] (7) wkmmmm\%<nw&*-rz>o mmm 

wiSMHffra^aS*, (no<0££) 
(8) S^tglfflW^^r Lt^^t6i:^ (yesO<b 

3 5<7)5ttt^5pfrr*/j:i^^#(cii, ffilEA&JlSB 4 3 T\ 
HI 3 (a) (b) OffljE«!iS«r-r6. M£:r-^C0^ 



(5) 1-6 6 3 1 6 

5 

*Q«fi, 0 5 (a) (OX ? 17U—J»mcno<D 

tf^&L&Astm&tteZo ^ hi 5 (a) ic^-r^s 

l^V^T, 5 7te*8^@, 5 8 11^7^^, 5 9 HtK 

®, 6 o»i^tt-c$>^o i ^ \s—j±fe<Dmmm&y"—? 

fi, SBB7 !r -^E«ffl4 5JcEttStt5„ 
[0 0 2 5] (9) KH!*Q.Ja«, ^*tt#S:8fefci-5fc 
i&lc, B5 (b) lOTfiplc, «»7i — A»(^SBB 

(10) JMBHf^«»4 H5 (c) Ki*i-J:5 

(l l) roJ:5fcur»bixfeSHIH»«tt, SUSHI 
Ett£B4 8(cEtt£;ix£o 
[0 0 2 6] (12) M§li^Sgl3 7^&»&tt^ 

KinBai;*j£s« 3 9commmmtiU5 3 

1) l/1 000-2/1 0 0 0(OiRtA3M^>P 
-/MULbfcl. hi"*^ 10©«Sfe«itf2 0 

tt, lfca»ftiMk£^S*#fc:ttffi<RS&U 
«r^K^Lftv^«lc»:ft<R£i-dft^ SllR^T 

3) A7^^i:Mi»$n5MSrofflfiico^t^ 

U *JBrt<oa»<C«*o«SSr*fi^i-5 0 (13) 

*rl0 0ttl:lL4V^»* (no(0^) , iftE (2) 
icMoT, (2) - (1 2) JftiJi&tHfetfc 

^c^r i o omcm^m^ (yes com^) . 

40 Ti"6o miE (7) M*d^T, JBHBffliertt«>¥iJ£«r 

0 OftJCifL^^S^ (no^) 
HUE (2) (Clot, (2) - Cl 2) ^^«9iM-^ 0 
[0 0 2 7] 

(1) ^^co^gd, v^-fttt>*»4, ifcttKtfft* 

i^fffitc 4 5 £ t fc > »f^75 s # t>*rifi«-C«> o /"c^^ , 
50 w.«oftff/j:e r 5**S6Ricj:o, ^li^^r^ 
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9 

$£l,tc My**?-*** <bigiK L/cMHf]0£r#£ C t &X 
[0 0 2 8] (2) IEti^tb^T ? -^7i^®^^^4 

BBHf^fiKtt4 7-CJSBHia«:fPfiKi-SJ: JfcLfcore, -f 

[0 0 2 9]^ (3) JBBH0ffri)cglS4 7 \z£Z>mmmic$: 
^BK&JSffi 5 6 ^r*^«aSrA*i-6 Ltz<n 

(4) tf 7 3 5<Dftfy-ftl\Z£Z>m&11bJEtlim 

[0 0 3 0] (5) jt«BMlK5 6 3ft»6«>X2tt»« 

<D3*teh-r. mmwzus u^^i — ^(a^t 
tit*?) <Dm*i*& v-mwmztozzt&T-zzo 

[0ffioffi*ftR9n 

[Hi] ^W^.tStfiBrtEJilBBBI^aSlloJRaSrtt 
Wi-5fca&*>fc*>-0, (a) [*, h>*^ (<ffjg) 10 
CO^ffil 1 £ fc^x*-* 7 3 5t'ft^LT^5»l4 
$10, (b) {*, 7 3 5 {^Lfti£*Lfc®& 

<D®&m. (c) li, JSBBE-e*>5o 

[H2] (fSf) 10(DHllI^f-^W 

IBSfei«)ttflB-c, (a) te, ihy^ i 
OoWfffiBliJgBam^liife^— ^0, (b) fi, MP^itu 

[0 3] K^*** 7 3 5 O*«-ftLO«iEto3l<0lttW 
0T\ (a) tt, t'r^^7 3 5g|ffi-W^ 
ffl<oRW0, (b) 11. tTx^ ^ 7 3 5 «&«ffi»^lE2: 

*0-e&<5 o 

[[14] #*W^J:SJSWiafP*W7i3-^ir- hT'ifc 

So 

[0 5] *^WfcJ;5JglMlgl^w«BJ¥S:^-rt«)"e, 



(6) 1-6 6 3 1 6 

(a) li, 1 7 A#<0JRBB0. (b) I*, S^7U 
-A#<0JMI1B, (c) I*, »«tt«{+AD«^JgBI0-C 

[He] *mw\c£zmmftmmmmfcmm<o-mmm 

[0 7] S6*o«lirtfl5JSBH0{b36|l(DJBi«JS:^i-t 
<7>T\ (a) fi, gffil l«|&B*tf>RIJJ0 % (b) te, 

[0 8] ^^f c m^®M^0^®^2^J?r^-rt 

w <dx\ (a) i*, ^®i i m.%>&f<nmwm. (b) 

[0 9] «*O«IBrt!BJgH0{baSltO»3«l«r*i-t 

we, (a) ^-yv>/7L (tfjg) 21 

fE0, (b) Ji, *£«ffi0, (c) f*, -twJBBB0-C*> 
[^•^*o»^] 

10"4^ (If^) x 12a, 12 

b, 12c, 12d-7^ytyf^^7, 13a, 1 

3 b, 13 c, 13d-lIW, 14-^77^, 1 
20 4 a — jj h>*As (tf|g) \0<D97y9, 14b--tf 

?*l3*7?>hXtyk\.tzm'&<»t z 7yt^ 14C-JRBH 
1^7^, 15-i*», 17-«^/V7^ 
^7, 2 1 >:/IL OffSB) , 2 

2 2 3-CCD^^7, 24-3-^^7 

2 5-rt««l»3.= -/ K 2 2 

7- -^^!J, 2 8-^-, 2 9-7l/-A^^y 
A, 30-7l/-A^^!JB, 3 5-l^7^>7, 3 
6-l* J r* J ?-9Xjjmm* 3 7-SS@^lSI> 3 

8- --*7»&9ttjl* 3 9-JBBH0ttJ;fc3£«* 4 0-lff 

4 5 -Mm?*— ^tatfit^ 4 6-7-^yfy^ 

4 4 8-jgH0ia«». 4 9-» 
7*-*iB««R, 5 0 5 1-iIflS 
A. 5 2 »-*J*'IEftS:*:ae*», 5 

5 4-*^- 5 5 - ^y^^, 5 6-t?I»l 
A, 5 7-8?l, 58-^7^, 5 9-*iB, 60 
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[@4] 




n o (S«a»:«flil/ttl>) 



©W5£ 

y e s (mmm\'&m-rz) 



x- * © 

— r 



m^C7 A#©S^IS&©-£j£ 




n o /hrtr-f 
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(9) 
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[B6] 



36 Wfr^AA8t 





SHIS&aKf 



39 



40 



7y± 



41 | 



7>* #-r 



42 



43 



56 



x i4 45 



46 
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47 48 
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^-52 



53 
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(10) 
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(a) 




(b) 
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(11) 



VtmW-l 1 -6 6 3 1 6 



[0 9] 
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